This study aims to investigate the issue of supply overhang of affordable homes and financial exclusion in the Malaysian housing market. It seeks to decipher the issue of unaffordability of homeownership from the financing perspective as offered by the financial institutions in Malaysia. By employing survival analysis via Kaplan-Meier survival estimates for the period covering Q1:2009 to Q4:2014, our findings suggest that higher inflation rate and lower house price volatility may reduce the likelihood for home loans exclusion and thus allow banks to allocate higher loan disbursements. Meanwhile, higher interest rate excludes clients from having access to finance where the compounding effects of interest shows increased hazards of exclusion among the home loans clients. Understanding the determinants of financial exclusion is, therefore, a pertinent issue to be addressed for potential house buyers to be aware of in order to increase the probability of access to financial services. To the financial institutions, identifying the determinants of financial inclusion will assist them to design products that are more marketable. For the policymakers, the findings of the study will shed some light on the policy ramifications towards promoting affordable homeownership in achieving sustainable development goals as outlined by the United Nation.
INTRODUCTION
It was reported that there is supply overhang of affordable homes developed by PRIMA i . As of November 15, 2017, PRIMA managed to sell only 12,640 units of affordable homes out of 25,132 units open for sale. In Kuala Lumpur (the capital, with the going price greater than RM400, 000, the number of units sold constitutes only 42 percent of units open for sale. BNM also noted that house prices are indeed beyond the mean of the majority of buyers who qualify for affordable homes. There were a lot of rejections for applying for loans because houses are above RM 250,000. These potential buyers are generally excluded from getting access to financing in order to buy homes.
Access to finance is one of the major determinants considered for homeownership. Therefore, homeownership financial inclusion is nested within the ability and capability of an individual to have access to funding. In Malaysia, getting access to funds for a home buyer is a pressing issue. With the spikes of property market prices in the past fifteen years together with vulnerabilities of the economic fundamentals and increasing cost of living relative to the increase in income, the adverse effects on the financing affordability to own homes seems to be more profound. In some scenarios, access to particular financial services is denied even though potential borrowers have established financial relations with a particular lending institution. Understanding the determinants of financial exclusion is, therefore, a pertinent issue to be addressed for potential house buyers to be aware of, in order to increase the probability of access to financial services. To the financial institutions, identifying the determinants of financial inclusion will assist them to design products that are more marketable. For the policymakers, the findings of the study will shed some light on the policy ramifications towards promoting affordable homeownership in achieving sustainable development goals as outlined by the United Nation.
This present paper employs survival analysis on the number of loans application by potential home buyers and approval time of loans by the financial institutions. The financial institutions covered in this study include Islamic Banks, Conventional Banks, Investment Banks and Merchant Banks operating in Malaysia from the year 2006 until 2014. This study also focuses on analysing the increasing gap between loans applied and approved housing loans during the period of Q1: 2006 to Q4:2014 to unravel the link between loans applied and loans approved for potential house buyers.
plans. The objective of the policies is to provide affordable and adequate housing to the low-income and middle-income groups. According to Hawtrey (2009) the term "affordable housing" relates to those who are housed but are in housing stress. However, in Malaysia the affordable house may refer to houses with 'appropriate prices' that may be affordable to be owned by those considered as low income and middle -income groups. As depicted in Figure 1 , the housing loan was increasing in up to 2013 but went on a sharp drop in the first quarter of 2014. The following quarters shows the some increment in the number of applied loan but at a slower phase. The above scenario illustrates the exclusion gap of the aggregate home finance in the Malaysian banking sector. Nonetheless, the factors responsible for the exclusion cannot be easily determined from the descriptive trend analysis. Therefore, further inferential analysis is used to assess the major macroeconomic that can predict home financing exclusion in Malaysia. Report (2014) Based on the current economic condition in Malaysia and the increasing uncertainties in the banking sector, developments in the housing market can have an important impact on financial stability. Rigorous changes in house prices may impact the demand for credit by the households and balance sheets of banking institutions. The uncertain developments in the property sector may lead to excessive lending debt accumulation by both household and developers. Yet, in the event of sharp downward adjustments in house prices, the impact on the balance sheets of banking institutions could be severe, with significant risks to financial instability (BNM, 2012) .
Against this backdrop, this paper seeks to examine the effects of both interest and house price index on home financial exclusion in Malaysia since the gap between the applied and approved housing loan is constantly increasing over the period of the study. These two variables are also found to be significant determinants of housing affordability (Panagiotidis & Printzis, 2015; Wong, Hui, & Seabrook, 2003; McGibany & Nourzad 2004) . Debelle (2004) described household borrowing had increased considerably in a number of developed countries over the past two decades, both in absolute terms as well as relative to household incomes. Accordingly, with current Malaysian economic condition, the same impact may now be exerting its pressure for developing countries. In addition, most households having multiple mortgages were found to be very sensitive to small changes in interest rates because of the impact on their incomes and asset prices and this therefore reinforces the income constraints faced by households in Malaysia (Debelle, 2004; Osman, Khalid, & Yusop, 2017) . It is interesting to note that no specific past study has looked into the Malaysian scenario in terms of financial exclusion in particular. Yet, this issue relates to the existing complexity of getting mortgage loans among applicants and therefore seeks to answer the question of why the gap between loans applied and loan approved is widening through the years.
DATA
Banks as intermediaries provide home finance based on mortgage principles. Although, rate of interest, lower income of the client, employment status, banks' financial preference among others are some of those factors that lead to home financing exclusion.
The present study also uses a proxy to represent income status based on per capita income as measured by gross domestic product divided by the number of population. The indicator stands as a yardstick to approximate the income level of the productive members of the society. During the period of analysis, the average income per capita stands at RM6, 162.01. However, banks normally consider other factors apart from income and employability of an applicant in granting loans. These factors include interest rate and the purpose of the loans among others. For instance, bankers set a benchmark on the return for home finance based the interest margin in relation to house price changes. As such, the interest rate is also considered a major determinant to loans approval in the conventional system, whereas Islamic banks set house price index as the benchmark in determining the rental index to diminishing partnership of home finance. Thus, as evidenced in The value of our data for house price index was 7.80 percent while interest rate was at 2.89. Despite the lower variation of the interest rate, it will not conclude any inferential power on the parametric analysis at this stage.
Therefore, the study intends to evaluate the effects of both interest and house price index on home financial exclusion in Malaysia. Meanwhile, another macroeconomic variable such as inflation was included in our analysis and was also proxy by consumer price index since home finance relates to buying ability and fluctuation of prices. With this, the maximum inflation rate was about 109.8, which is close to its average of 104.2. The survival analysis adopted in this study was generated based on time and failure (which in this case, we regard it as exclusion) as explained in the following methodology section. Therefore, in this context, since there is a gap (as illustrated in Figure 1 above) between loans applied, loans approved and disbursed home financing, we apportioned a limit for each of the identified case of financial exclusion. For Case 1, we assumed at least 70% of the number of loans applied as a percentage of the aggregate home financing was approved by the Islamic, commercial and investment banks. Thereafter, we realized that in most cases the 70% was not feasible except in the case of the investment bank, and then we reduced to 60% and even 50% (i.e. half of the amount applied). In this case, for each bank type (Islamic, commercial or investment) that was able to approve the amount applied to 60% scored zero, and otherwise one, to form the exclusion as a dependent variable against time variant. Similarly, we did the same calculation when 50% of the loans applied to get approved by the selected financial institutions.
METHODOLOGY
Survival analysis is commonly used in the banks survival literature, although it is earlier applied in other disciplines such as medical science, biology, engineering, economics, and social sciences. The early application to banking study began with the work of Lane, Looney and Wansley (1986) using non-parametric and parametric of Cox proportionate hazard model. Thereafter, the Cox (1972) model became established to the subsequent banks on time to failure (Whalen, 1991; Wheelock & Wilson, 2000; Pappas, Ongena, Izzeldin, & Fuertes, 2016) . The probability application of survival analysis considering the work of Royston and Lambert (2011) , the prime three relationships in survival analysis are transformational of survival to hazard function and the cumulative of the hazard function. Furthermore, the loan period to approval time is randomly denoted as and the application period begins at time
In a nutshell, their relationship can be expressed as follows:
(1) Equation (1) represents survival function (meaning the home loan application and its approval) of the client to own a home without experiencing a rejection by the banks. Therefore, an application can be considered as failed if the bank denied the application due to insufficiency of documentation requirement and/or illiquidity of the financial institution to settle the funding request on demand. Therefore, the period in which client makes the application and the conditional period that can lead to the subsequent approval can be expressed as follows: Equation (2) is derived from the termed conditional exclusion (failure) rate due to limit interval of time and the possibilities of the loan application to be approved from the application period at an interval time (Cleves, Gutierrez, Gould, & Marchenko, 2010; Rabe-Hesketh & Skrondal, 2012) . Likewise, equation (3) expresses the accumulated client's risk of exclusion from the application period to an event (i.e. approval or rejection).
(3) Importantly, can be expressed as the inverse of in this form:
(6) However, is the hazard cumulative distribution function, and the probability density function is expressed as: An extensive picture of examining the inclusion case begins with the non-parametric survival analysis based on the Kaplan-Meier (Kaplan & Meier, 1958) . The Kaplan-Meier nonparametric hazard proportionate analysis is derived as: (7) The Kaplan-Meier survival probability at a time is , i, referred to individual customer event experiences or right censoring at a time , is the client's censor or inclusiveness times, which is less than t. The notation begins with the client observation at and is the disapproval count. Therefore, the proportionate percentage of client exclusion is utilized at the time of the event (exclusion) in the event where it is below fifty percent or sixty percent for the second analysis. Conversely, the cumulative hazard function is originated from the work of Nelson-Aalen which is expressed as follows:
The cumulative hazard function is determined by the integration of the exclusion (failure) in a multiplicative term. Furthermore, extending the analysis to parameterization using the macroeconomic covariates is estimated with the aid of Cox model. The Cox model examined the case of financing inclusion in the form survival analysis where the vector of a covariate influencing inclusiveness of the clients. This covariate includes house price index, interest rate, consumer price index, and GDP per capita. Therefore, the functional equation can be extended with the insertion of other assumptions that will give the real picture of the scenario. With this, let's consider clients and the survival dataset with time to event and have a tri-variate response . The is the bank's establishment period while is last observation period for the bank and is the failure indicator which is representing or right censoring of;
. Similarly, adding unobserved random effects to the panel is assumed to satisfy the properties of independent and identically distributed (iid) (9) Following Royston & Lambert (2011) , the study extends to investigate the hazard of home finance exclusion using piecewise exponential model:
Banking institutions provide an intermediary role between the economic agents in the society. The surplus and deficit agents of the society meet indirectly through banks to solve their immediate financial needs. Nonetheless, banks have other criteria in which the client must fulfil before loans disbursement. Thus, the disparity between home loans applied and home loans approved is the gap in which can be expressed as funding gap in the literature. Following DeYoung and Jang (2016), home financing gap = loan applied -loan approved > 0.
Positive financing gaps require banks to extend their funding through inclusiveness to reduce homeownership exclusion. Meanwhile, balanced finance between loans applied and loans approved is expected as long as clients fulfil all the requirements for the loans to be approved. Notwithstanding, banks exclusion becomes necessary in the event where loans requirements are insufficient for the banks to approve financing. Similarly, banks decline access to funds due to short of liquidity at their disposal which can be settled through short-term funds mobilization such selling of liquid assets. Therefore, this study creates a benchmark for the net home financing gap at fifty and sixty percent respectively. In a situation where fifty percent of the home loans applied is approved in a particular month, the dummy was coded zero and was coded one if less than fifty percent of home loans applied get approved. Similar coding procedure was
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© 2019 by MIP applied in the case where sixty percent of the home loans applied get to be approved. Thereafter, survival method of analysis procedure is employed to estimate financial inclusion which represents the proportion of the survived, while the excluded portion is regarded as those facing hazard. 
RESULTS AND DISCUSSION
Our results begin with the non-parametric survival estimates of Kaplan-Meier product limit analysis as depicted in Figure 2 . The first proportion of the fifty percent benchmark indicates that Islamic banks failed to provide at least fifty percent those loans applications from the period of January-May 2007. However, more than half of the amount applied through Islamic banks in Malaysia was settled between July and November 2007. As a result, the initial period of Islamic banks exclusion to home financing indicates downward sloping due to their failure to approved at least fifty percent benchmark (i.e. period 1-5). Thereafter, the survival curve becomes horizontally flat between period 6 and 11, and steeps down immediately when the Islamic banks exclude more than half the home finance loans at period 12. The situation continues in the same pattern to all types of banks as when they exclude their clients from financing the curve is declining, while staying horizontally at the time of inclusion.
Figure 2 also highlights the structure of the survival curve estimates of the commercial banks, investment banks, and the total banks. The commercial and investment banks are found to be able to meet up at least fifty percent of their home finance applications between January 2007 and February 2010 which covered 38 periods. Nonetheless, the commercial banks exclude half of their applied home finance within the range of periods 60-65 (i.e., December 2011-May 2012), 78-83 (i.e., June 2013 -November 2013 , and 86-90 (i.e., February 2014-June2014). However, the commercial banks in the country were able to approve more than half of the applied home finance from July 2014-December 2014 (i.e., 91-96). However, Malaysian investment banks are often approving more than half of the loans applied due to their business structure and characteristic of their customers which are mostly investment companies. As a result, the survival curve of the investment banks is above all other banks and their customers have a high rate of inclusiveness compared to other banks. In sum, the survival curves illustrate that investment banks are more prompt to approve at least half of the housing loan applied. Consequently, commercial banks perform comparatively better than Islamic banks up to period 85 (January 2014) and since the survival curve of the latter is lower compared to the former. However, an Islamic bank performs much better than commercial banks in terms of inclusiveness between February 2014 and December 2014 (i.e., period 86-96). The performance of Islamic banks at this juncture indicates some improvement in the industry which further necessitate the study to adjust the benchmark to sixty percent in order to explore more information concerning three banking performance (Islamic, commercial and investment banks).
Further analysis investigates the situation on the benchmark of least sixty percent which has excluded investment banks from deeper analysis. Although the trend of the analysis in Figure 3 seems to mimic that of fifty percent, but it serves as a guide in terms of identifying the types of banks that have grant customers more access to home loans. In essence, investment banks have higher inclusiveness of home financing compared to Islamic and commercial banks. Although, the Islamic banks have lower home financial inclusion up to a point where it intersected commercial and aggregate banks around period 81 (i.e., October 2013). After that, Islamic banks perform better than commercial and aggregate of the banks respectively. Consistently with the prior benchmark of the fifty percent, the behaviour of financial inclusion offered by the aggregate banks is similar to that of commercial banks in the later benchmark (sixty percent). Besides, the study extends to investigate the comparison of inclusiveness using survival rate table. Table 2 highlights ten outcomes of the inclusive rate per bank based on the allocated benchmark. For instance, the first two months of 2007 indicate that commercial, investment and aggregate banks approved at least fifty percent of home finance applied, that is, it indicates 100 percent, whereas Islamic banks fails approve at least fifty percent of the loans applied. In the same period, only investment banks are able to maintain sixty percent benchmark whereas the remaining banks experience a shortfall at that moment. However, all the banks under review experience exclusions before September 2010, where none of them are able to approve 100 percent loans at the identified benchmarks of sixty and fifty percent. Consequently, as observed earlier, investment banks performed comparatively better in terms of inclusiveness due to the nature of their businesses and customers' strength. Despite that, the aggregate data of the banks explains the close association with commercial banks behaviour at sixty percent benchmark compared to the fifty percent especially around 2013 to 2014. Islamic banks' inclusion appears lower than that of commercial banks during the month of July 2012, while the bank performed better in the month of May 2014 and December 2014 respectively since it crossed both commercial and aggregate banks values some time in 2013. In sum, despite the performance of the commercial banks in the early stage of the analysis toward inclusiveness, Islamic banks adjusted to better home finance inclusiveness in the most recent period which is closer to their maqasid shariah objective (Aliyu, Hassan, Mohd Yusof, & Naiimi, 2017) .
Furthermore, apart from inclusiveness consideration through survivability, a hazard of exclusion highlights other findings which are also extended through piecewise exponential model. At this moment, the study focuses on the exclusion recurrence possibilities using dummy covariates of the study periods. Table 3 depicts the exponential outcomes of the quarterly hazard of exclusion for Islamic, commercial and aggregate banks based on sixty percent benchmark. Our findings on the dummy covariates reveal similar significant coefficient immediately after the first quarter of 2009 except few cases of Islamic banks. The coefficients of the hazard of exclusion by time predicts the same results to the three different banks due to similar dummy prediction of attaining sixty percent benchmark applied to all banks. Our findings reveal that Islamic banks was able to approve up to sixty percent at the month of March 2009, which also affect the aggregate of banks to have higher percentage after adding with commercial banks.
In the third quarter of 2013, the performance of the Islamic banks recorded more than sixty percent of the home finance is approved whereas the commercial banks exhibit consistent hazard exclusion between 2009q2 and 2014q4. Consequently, Islamic banks illustrate inclusiveness at the last three observation periods (2014q2-2014q4). The probability of not having the exclusion recurrence is increasing throughout the trend of our results. For instance, at period 2009q1 the inclusion rate is 85 percent exp (-0.167 x 1), while the exclusion hazard values are continuously reducing at time variation up to period 2013q2 which accounted for 96 percent exp (-0.0455 x 1). Meanwhile, commercial banks maintained the inclusion probability at 96 percent at 2013q3, whereas Islamic banks were able to approve more than sixty percent of the applied housing loans. It is worth noted that, in the most recent time, Islamic banks are consistently trying to abide with the inclusiveness that reaches at least sixty percent of the applied amount, which constitutes part of their maqasid shariah objective compliance of their establishment in the last three-quarters of our sample. In contrast, though inclusiveness to sixty percent of housing loan approved was increasing at the side of commercial banks, but efforts are required to fill up the 4 percent hazard of exclusion during the last three periods of our sample. Nonetheless, apart from time-dummy of exponential analysis, the study extends parameterisation of macroeconomic covariates. The results shown in Table 4 demonstrate the implications of macroeconomics covariate effects on the home finance exclusion. At this stage, the study uses quarterly observations due to the insufficiency of most frequent data. There are a few important points that prevailed from the above analysis. Firstly, it describes how inflation reduces the likelihood of home loans exclusion since banks increase loan disbursement during inflation with an expectation to gain more returns from customers. Therefore, banking institution allocates higher financing to their clients during inflation with a substantial increase of interest rate. Meanwhile, interestingly the above findings from both the Islamic banks, commercial banks, the aggregate of banks models concur with the previous studies that high-interest rate excludes clients from having access to finance. The compounding effect of the interest shows increase hazards of exclusion among the home loans clients. The analysis also describes a lower volatile house price index encourages banks to distribute loans to clients especially in an economically stable environment. Stability of house price index reduces hazard of client exclusion to loans and increases chances for the client to be inclusive and have access to home ownership. Lastly the findings which reaffirm that income remain an integral component to home ownership via approved loans by financial institutions. Income normally is based on the employability status and is also used to gauge the amount to be loaned out.
